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Abstract 
Today tourism has become a much more important opportunity for any government. Authorities orientate their economies to gain 
more tourism income. The aim of this study is to analyze tourism income and to find a model for forecasting. Turkey’s tourism 
income was explained by number of tourists. Expenditures of foreign visitors accessed from questionnaires of   departing visitors. 
Quarterly data is analyzed for the years 2006 to 2015. Tourism income is modelled with panel data method. Nationalities of the 
departing visitors are used as cross sections. Lagged values of both dependent and independent variables were significant. A 
methodological change of data compiling technique is also investigated with structural change approach and found significant. 
Some linear and nonlinear models are estimated for forecasting. Seasonal effects were also investigated. 
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1. Introduction 
Today, tourism is an important alternative source to increase GDP. Some countries have been already deeply 
aware of that for a while and took necessary actions. On the other hand others are just getting familiar with the idea 
and racing not in the first queues while all the authorities orientate their economies to gain more tourism income. 
Any of these plans should take some inputs into account like a goal of number of tourists, economic crisis, GDP of 
the considered countries. The main goal of this study is to make a model to forecast the tourism revenue under the 
assumption of a pre-known number of tourists based on a plan made by the authority such as ministry of tourism.  
 
                                                          
*
 Orçun AYDIN Tel.: +90-312-410-0112; fax: +90-312-259-4202. 
E-mail address: orcunaydin@gmail.com 
© 2016 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the Organizing Committee of ICEF 2015.
246   Orçun Aydin /  Procedia Economics and Finance  38 ( 2016 )  245 – 256 
Ministry of Tourism announces some goals about number of tourists to visit turkey. These goals are also 
accessible in strategic plans or government programs.  . A methodological change in data compiling technique is 
also investigated with structural change approach but found no significance. Some linear and nonlinear models are 
estimated for forecasting.  
 
1.1. Tourism Income of Turkey over last nine years 
According to Aslan (2014) from 1990 to 2012 southern and eastern Mediterranean countries performed highest 
growth rate of inbound tourism. Turkey was amongst them of course.  
 
In our study data for the period starting from 2006:1 to 2015:3 is used. Turkey has gained revenue of 188.46 
billion dollars over tourism activities in the period starting from 2006:1 to 2015:3 according to TURKSTAT data. 
Exactly in 2014 turkey has welcomed 41.42 million tourists and gained 34.31 billion dollars. This is an average of 
828 dollar expenditure per tourist. From 2006 to 2014:4 Turkey has visited by 299.60 million visitors and gained a 
revenue of 217.98 billion dollars. In 2006 number of tourists is 23.15 million and tourism revenue is 16.85 billion 
dollars. With a detailed look over this period it can easily be seen that actually 42.1 million of the visitors is foreign 
citizens of Turkey so should be excluded from analyze according to the purpose of this study. Foreign visitors 
account for 14.35 percent of total visitors over this period and responsible for the 22.57 percent of total tourism 
revenues (49.19 billion dollars). Over these nine years number of tourists has increased 78.9 percent and revenues 
has increase about 103.58 percent.  
 
 
Fig. 1. Tourism revenue by the source countries over whole period (billion $) 
 
We have selected 20 countries for the analyses. Tourism income for selected countries accounts for more than 70 
percent of total tourism income of Turkey by countries. Selected countries are Germany, Russia, England, Iran, 
Netherland, France, USA, Bulgaria, Belgium, Italy, Austria, Georgia, Sweden, Ukraine, Azerbaijan, Syria, Greece, 
Switzerland, Denmark and Spain. From now on all the illustrations is dialed with this subset. In the descending list 
of countries by tourism revenue, Germany is in the first place with 31.9 billion dollars. Russia and England is on the 
second and third queue with 16.9 and 14.7 billion dollars.  
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Fig. 2. Tourism income of Turkey 
 
From 2006 to 2015:3 yearly tourism revenue is has increased from 12.6 to 20.3 billion dollars. Actually at the 
moment of writing this paper, data for the last quarter of 2015 has not been announced yet by TURKSTAT.  To 
make a better look it should be mentioned that except for the last quarters over these years tourism revenue of 
Turkey has moved from 10,3 to 20,3 billion dollars. Average yearly revenue over the first three quarters from 2006 
to 2015 is 164.9 billion dollars.   
 
While tourism revenue is as illustrated, number of tourists is also given below. Over this period an average of 
yearly 28.7 million tourists could be seen. This was 19.2 million in 2006 and reached to 28.8 million in 2015 except 
for the last quarter of 2015. A total of 287.1 million tourists over this period have been welcomed. On the other hand 
if the last quarters of each year are taken out of account a total of 231.6 million tourists visited Turkey over this 
period. Actually it should be accentuated that number of tourists for the 2015 is increasing in three quarters 
comparison, so differs from the four quarters comparison. This was not the case for tourism revenue. 
 
Fig. 3. Number of tourists over years. 
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Surprisingly in 2015 data for the tourism revenues performs a negative trend although number of tourists shows 
an upward trend. To make it more clear weather this is because of the unannounced last quarter of 2015 or the 
Syrian effect some illustrations are aforementioned. However it should be more accurate to have a look at Turkey’s 
revenues from just Syrians.  
 
 
Fig. 4. Number of Syrian tourists over years. 
 
As illustrated above number of tourists from Syria shows an increasing trend in the first half of the period. Soon 
the trend gets downwards in 2011 very rapidly as Syrian civil war began in the early spring of 2011. After 2013 a 
little increase in data is tailed with a similar decrease.  
1.2. Literature Survey 
Aslan (2014) has studied sustainability of tourism income and economic growth. He explained impact of tourism 
income and explained the relationship with autoregressive distributed lag model. He has found a sustainable long-
run relationship between tourism expenditures and economic growth. He analyzed the relationship for different 
education levels using inbound tourism to Turkey. He found that expenditures of the tourists with university and 
post graduate degree is more successful for explaining long-run relationship. 
 
Gössling et al. (2015) have studied on creating more profitable tourism systems. They have performed a case 
study in 2 Swedish cities Kalmar and Stockholm. 1914 interviews were conducted in their face to face study. They 
questioned the literature which focuses on the identification of “profitable” tourism markets by considering observed 
patterns of spending, length of stay and vacation timing.  
 
Su and Lin (2014) have analyzed the impact on inbound tourism caused by the presence of world heritage sites. 
They used panel data of 66 countries from 2006 to 2009. They found a positive relationship between heritage sites 
and tourist numbers. They also found a stronger relationship for natural rather then heritage sites.they explained a U-
shape relationship between heritage sites and number of tourists for countries. 
 
Poria, Reichel and Cohen (2013) have studied visitors’ perceptions, meanings and conceptualizations associated 
with the World Heritage Site designation. In their study interviews conducted with 57 participants. They 
investigated the designation of WHS concept. 
 
 
Deery, Jago and Fredline (2012) have investigated the social impacts on communities. They have mentioned the 
importance of this for governments so that necessary actions can be taken to reduce community backlash against 
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tourists and tourism development. They provided a critique of the social impact of tourism literature and mentioned 
about the quantitative methods which potentially limits ability to gain in-depth understanding of the impacts. They 
also explained how these impacts influence both hosts (host communities) and tourists. 
 
A similar study is available by Haley, Snaith and Miller (2005) in which they examined and identified the 
residents. They studied in Bath, UK as a case study. Their study contains comparative and longitudinal attitudes of 
residents. They thought about weather socioeconomic and demographic characteristics can be used as predictors of 
these attitudes. 
 
Yang et al. (2015) have studied to forecast Chinese tourist volume with search engine data. They gave the idea of 
all the search records made by the tourists not only reflecting the trends of the searchers but also offering a 
prediction of their future behavior. They accesses two search engine data and for two popular provinces in Chine. 
Their study verified a co-integration relationship between search engine query data and visitor volumes.  
 
  Bangwayo-Skeete et al. (2015) introduced a new indicator of tourism demand forecasting. They studied the 
Caribbean case with five popular destinations. Their indicator is based on a composite search for “flight and hotels” 
from three source countries to these five popular destinations. They have used a MIDAS regression approach.  
2. Panel Data Analysis 
2.1. Data and Variables 
In this study Turkey’s tourism income was explained by number of tourists and so an useful model was presented 
for predication of tourism income in case of a planned number of tourist is an input from a strategic plan. Data for 
expenditures of foreign visitors is accessed from TURKSTAT used as an abbreviation of Turkish statistical Institute. 
TURKSTAT conducts regular interviews with tourists while they are leaving Turkey. TURKSTAT gets these data 
through questionnaires and also studies on other registers to announce the reliable tourism revenues. Number of 
tourists is also accessed through TURKSTAT. . Quarterly data is analyzed for the years 2002 to 2015.  
 
 
Fig. 5. (a) scatterplot for Australia; (b) scatterplot for England 
 
We have selected 20 countries for the analyses. Tourism income for selected countries accounts for more than 70 
percent of total tourism income of Turkey by countries. Selected countries are Germany, Russia, England, Iran, 
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Netherland, France, USA, Bulgaria, Belgium, Italy, Austria, Georgia, Sweden, Ukraine, Azerbaijan, Syria, Greece, 
Switzerland, Denmark and Spain. 
2.2. Model 
Tourism revenues is the dependent variable and number of tourists is used as the main explanatory variable. 
Tourism income is modelled with panel data method. Nationalities of the departing visitors are used as cross 
sections. Analyze is accomplished using Eviews. In the model i is indicating the country, t is the time index.   
 
Here ߚ଴,ߚଵ are constant values of regression parameters to be estimated.  ε is a random error term. The model is,  
 
௜ܻ௧ ൌ ߚ଴ ൅ ߚଵ ௜ܺ௧ ൅ ߝ௜௧݅ ൌ ͳǡʹǡ ǥ ǡʹͲ                                                                    (1) 
                                                      ݐ ൌ ʹͲͲ͸ǣ ͳǡ ʹͲͲ͸ǣ ʹǡʹͲͲ͸ǣ ͵ǡ ǥǥǥ ǡ ʹͲͳͷǣ ͵       
 
Having number of tourists as the independent variable we construct the following model to explain its effect on 
tourism income.  
 
 Model 1:  ୧ǡ୲ ൌ Ɋ୧ ൅Ⱦଵ୧	୧୲ ൅ɂ୧୲                                          (2) 
 
Here TINCit is used for tourism income for country i on time t and NOFT is used for number of tourists in a 
similar manner. According to the scatterplots some other models for alternative linear and nonlinear structures are 
defined in a similar manner as follows.  
 
 Model 2: ܶܫܰܥ௜ǡ௧ ൌ ߤ௜ ൅ߚଵ௜ܱܰܨ ௜ܶ௧ ൅ ߚଶ௜ܱܰܨܶ௜ǡ௧ିଵ ൅ ߝ௜ǡ௧ (3) 
 Model 3: ܶܫܰܥ௜ǡ௧ ൌ ߤ௜ ൅ ߚ଴ܵܥ ൅ߚଵ௜ܱܰܨ ௜ܶǡ௧ ൅ߚଶ௜ܱܰܨ ௜ܶǡ௧ିଵ ൅ ߝ௜ǡ௧ (4) 
 Model 4: ܶܫܰܥ௜ǡ௧ ൌ ߤ௜ ൅ ߚ଴ܵܥ ൅ߚଵ௜ܱܰܨ ௜ܶǡ௧ଶ ൅ߚଶ௜ܱܰܨ ௜ܶ ൅ ߚଷ௜ܱܰܨ ௜ܶǡ௧ିଵ ൅ ߝ௜ǡ௧ (5) 
 Model 5: ܶܫܰܥ௜ǡ௧ ൌ ߤ௜ ൅ ߚ଴ܵܥ ൅ߚଵ௜ܱܰܨ ௜ܶǡ௧ଶ ൅ߚଶ௜ܱܰܨ ௜ܶ ൅ ߚଷ௜ܱܰܨ ௜ܶǡ௧ିଵ ൅ߚସ௜ܶܫܰܥ௜ǡ௧ିଵ ൅ߝ௜ǡ௧ (6) 
 
A separate dummy variable SC is defined in order to allow structural change in data as observed in line graphs. 
The reason of that is explained in the following sections based on the metadata.  
 
ܵܥ ൌ ቄͲǡͳǡ 
 ൏ ʹͲͳ͵ǣ ͳ
 ൐ ʹͲͳʹǣ Ͷ      (7)
   
For the third model the original form is as follows. 
 
 Model 3: ܶܫܰܥ௜ǡ௧ ൌ ߤ௜ ൅ ߚ଴ܵܥ ൅ߚଵ௜ܱܰܨ ௜ܶǡ௧ ൅ߚଶ௜ܱܰܨ ௜ܶǡ௧ିଵ ൅ ߝ௜ǡ௧                                            (8) 
 
if = 1 the regression model becomes 
 
 Model 3: ܶܫܰܥ௜ǡ௧ ൌ ߤ௜ ൅ ߚ଴ሺͳሻ ൅ߚଵ௜ܱܰܨ ௜ܶǡ௧ ൅ ߚଶ௜ܱܰܨ ௜ܶǡ௧ିଵ ൅ ߝ௜ǡ௧                                            (9) 
 Model 3: ܶܫܰܥ௜ǡ௧ ൌ ሺߤ௜ ൅ ߚ଴ሻ ൅ߚଵ௜ܱܰܨ ௜ܶǡ௧ ൅ ߚଶ௜ܱܰܨ ௜ܶǡ௧ିଵ ൅ ߝ௜ǡ௧                                            (10) 
 
In the same manner other models with dummy variable can be defined accordingly. We have also studied the lag 
effect of number of tourists on tourism revenues. We can explain this as a dummy for advertisement. For example 
every pleased tourist is an effective advertisement and so increases future revenues. 
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3. Results 
3.1. Descriptive Statistics and Panel Unit Root Tests 
We have selected 20 countries for the analyses. Tourism income for selected countries accounts for more than 70 
percent of total tourism income of Turkey by countries. Starting from 2006 to 2015:3 for the selected countries 
average yearly expenditure of countries’ citizens is 287.69 million dollars. For the sample maximum expenditure for 
a country in a year is 1.43 billion dollars while the minimum is 41.6 million dollars.  
In this section data was checked with scatterplots. Most of the variable couples for cross sections show linear 
relations while some shows u-shaped ones. Tourism revenue is likely to be in a linear relationship with the lagged 
number of tourists.  
 
In the literature to test the stationary of the series the mostly Dickey and Fuller (1979) is mostly preferred. 
Expanded Dickey and Fuller (ADF) (1981) and Phillips-Perron (PP) (1988) tests follow ADF. The null hypothesis 
of these tests is that there is a unit root in the series. If the null hypothesis is rejected the series are stationary. This 
means that classical regression methods can be applied. Unit root test results are given below.  
 
Table 1. Panel Unit Root Test Results 
Variable Statistic Probability Cross-section Observation 
TINC 56,1934 0.0288 20 678 
NOFT 95,6550 0.0000 20 678 
Note: (1) Method: ADF - Fisher Chi-square * (2) Years: 2006 – 2015 
 
Table 1 shows the results of the panel unit root tests. The probability values of all the variables are less than 0.05. 
Therefore, we reject the null hypothesis stating “no stationarity” and conclude that given series are stationary at the 
5 percent significance level.  
 
3.2. Panel Data Regression Results 
The panel data model are different than the pooled ones as panel data models allows constants and some other 
coefficients can differ among observations and time. Therefore effect of the time dimension and cross sections is 
also taken into account. This property leads us to both of the assumption sets known as ''Fixed Effects Model'' and 
''Random Effects Model”. In order to determine the appropriate model Hausman test statistics can be used. Here we 
used the Redundant Fixed Effects Tests Likelihood Ratio Test provided in Eviews. Probability for Cross Section-F 
Test encourages for the fixed effect model. 
 
Table 2. Redundant Fixed Effects Tests Likelihood Ratio 
Test Statistic d.f. Probability 
Cross-section F 2.349105 18,607 0.0013 
Cross-section Chi-square 47.340904 18 0.0002 
 
 
Fixed effect panel data regression analysis can be seen on Table 3. Here Model 5 is the most suitable one for this 
data set.   R-squared of the regression explains 87.7 percent of the response. Probabilities are very well for all of the 
models. Actually many different combinations are examined during analyze process. Here is the Table 3 which 
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illustrates the most suitable ones with good diagnostics. Akaike info criterion (AIC) suggests Model 5. For the last 2 
models Durbin-Watson statistics (DW) shows no autocorrelation. All of the models in Table 3 are significant 
according to the P-values at the 5 percent significance level. Based on these findings Model 5 should be chosen as 
the most representative. 
 
 
 Table 3. Panel Data Regression Results 
Model R-squared F-statistic 
Prob 
(F-statistic) 
Akaike info 
criterion 
Schwarz 
criterion 
Hannan-
Quinn criter. 
Durbin-
Watson stat 
1 0.94385 318.9234 0.0000 24.75512 24.99167 24.84632 1.732153 
2 0.947382 213.4882 0.0000 24.76141 25.12354 24.90121 1.715444 
3 0.948304 213.3671 0.0000 24.74652 25.115 24.88877 1.75723 
4 0.950577 162.9788 0.0000 24.75425 25.24345 24.9431 1.756526 
5 0.961551 164.5296 0.0000 24.55588 25.16578 24.79132 1.946904 
 
Model 5 estimates 81 parameters over 780 observations. Therefore it is not kind to give all the estimates here. 
However, for the visitors from Germany, regression equation for tourism income can be quantitatively written as: 
TNCGE = -538631.831596 - 33364.6436655 + 1165.96089032*SC + 1.66660698154*NOFTGE + 
0.523660750102*NOFTGE(-1) - 3.94848841796e-07*NOFTGE2 - 0.449270283015*TNCGE(-1)                             (11) 
 
According to the equation one would like to state how much tourism revenues will increase for the one additional 
tourist. It is hard to comment from Model 5 actually. On the other hand the aim of this study is to estimate a model 
for the authorities in the assumption of a pre-known number of tourists for future period may be based on strategic 
plan. Here TNCGE(-1) stands for the last years tourism income for tourist from Germany. NOFTGE(-1) can be 
interpreted similarly.  
3.3. How About Parsimony? 
It is aforementioned that Model 5 is hard to interpret for the unit increase in explanatory variables. That’s why 
some simple alternative models are also given below form the examined set of models. Results of Model 5 are given 
again for comparative objectives in table 4.  Structure of Model 5 is as shown below.  
 
 Model 5: ܶܫܰܥ௜ǡ௧ ൌ ߤ௜ ൅ ߚ଴ܵܥ ൅ߚଵ௜ܱܰܨ ௜ܶǡ௧ଶ ൅ߚଶ௜ܱܰܨ ௜ܶ ൅ ߚଷ௜ܱܰܨ ௜ܶǡ௧ିଵ ൅ߚସ௜ܶܫܰܥ௜ǡ௧ିଵ ൅ߝ௜ǡ௧        (12) 
 
 
For the Model 6 a simple approach is considered. Here the tourism revenue is explained by just number of 
tourists on the same time period t and on the previous period. Previous periods tourism revenue and SC term is also 
used as the other explanatories.    
 
 Model 6: ܶܫܰܥ௜ǡ௧ ൌ ߤ௜ ൅ ߚ଴ܵܥ ൅ߚଵܱܰܨ ௜ܶǡ௧ ൅ ߚଶܱܰܨ ௜ܶǡ௧ିଵ ൅ ߚଷܶܫܰܥ௜ǡ௧ିଵ ൅ߝ௜ǡ௧                                 (13) 
 
Model 7 is given as follows. This model differs from the Model 6 just for the lack of SC term. Model 8 has an 
additional term of seasonal effect. 
 
 Model 7: ܶܫܰܥ௜ǡ௧ ൌ ߤ௜ ൅ߚଵܱܰܨ ௜ܶǡ௧ ൅ ߚଶܱܰܨ ௜ܶǡ௧ିଵ ൅ ߚଷܶܫܰܥ௜ǡ௧ିଵ ൅ ߝ௜ǡ௧   (14) 
 Model 8: ܶܫܰܥ௜ǡ௧ ൌ ߤ௜ ൅ߚଵܱܰܨ ௜ܶǡ௧ ൅ ߚଶܱܰܨ ௜ܶǡ௧ିଵ ൅ߚଷܱܰܨ ௜ܶǡ௧ିସ ൅ ߚସܶܫܰܥ௜ǡ௧ିଵ ൅ߝ௜ǡ௧   (15) 
 
All of the last tree model is much more simple in contrast with the early explained ones. Because in models 6,7 
and 8  all the coefficients of the variables is pooled. However in models prior to Model 6 coefficients vary across 
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cross sections. Tis varying make computation and interpretation very hard. Actually in Model 7 there is only three 
parameters are to be estimated while 81 parameters were estimated in Model 5. 
 
 Table 4. Panel Data Regression Results 
Model R-squared F-statistic 
Prob 
(F-statistic) 
Akaike info 
criterion 
Schwarz 
criterion 
Hannan-
Quinn criter. 
Durbin-
Watson stat 
5 0.961551 164.5296 0.0000 24.55588 25.16578 24.79132 1.946904 
6 0.921534 372.6179 0.0000 25.06671 25.21283 25.12312 2.167378 
7 0.921508 390.7804 0.0000 25.06427 25.20404 25.11822 2.168822 
8 0.925566 362.3029 0.0000 25.03604 25.19186 25.09642 2.164658 
 
Regression result of Model 8 is given below. As can be seen on Table 5 coefficient of the fourth lag of the 
number of tourists is insignificant. For this case seasonality cannot be observed. This is also the same case for the 4th 
lag of dependent variable if used as an explanatory.   
 
Table 5. Model 8 Regression Results 
Coefficient Std. Error t-Statistic P   
ߤ  -18555.86 5674.842 -3.269847 0.0011 
ߚଵ 0.679523 0.046776 14.52710 0.0000 
ߚସ 0.355046 0.039292 9.036164 0.0000 
ߚଶ -0.239549 0.033307 -7.192102 0.0000 
ߚଷ 0.082473 0.048328 1.706526 0.0884 
 
 
Model 6 showed a good performance with the diagnostics. Model 7 is used to observe the SC term. Actually 
Model 8 is an alternative to Model 7 with the extra explanation of seasonal effect. All in all Model 5 has a better R-
squared than all of the last three models. Some would like to adopt parsimony should use the Model 8. The reason 
for choosing Model 8 from the last three models is explained in the next section. However someone would like to 
get more precise forecast should use the Model 5. 
   
3.4. Structural Change 
TURKSTAT has changed data compiling techniques for tourism revenue and number of tourist data. Change has 
been adopted since 2013:1. Therefore SC term is used in the abovementioned models. Models 3,4,5 and 6 has a SC 
term. As can be seen on the table SC term shows different performances in all four of the models. For the last two 
models, namely the Model 5 and 6, SC term is insignificant. However for the models 3 and 4 this is not the case.  
 
Table 6. SC Properties by Models  
Model Coefficient Std. Error t-Statistic P   
3 17248.4 5017.488 3.43766 0.0006 
4 17729.65 5085.519 3.48630 0.0005 
5 1165.961 5068.432 0.23004 0.8181 
6 2731.855 5682.204 0.48077 0.6308 
SC term is related to the later part of the data. In-depth review shows that after 2012:4 some diagnostics sows 
worse performance for the models 5 and 6. On the other hand Model 5 and 6 still have better diagnostics rather than 
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models 3 and 4. Therefore Model 5 is the best one except for the SC term. For this reason Model 9 could be chosen 
for any purpose of this study. Model 9 is given as follows. 
 
 Model 9: ܶܫܰܥ௜ǡ௧ ൌ ߤ௜ ൅ߚଵ௜ܱܰܨ ௜ܶǡ௧ଶ ൅ߚଶ௜ܱܰܨ ௜ܶ ൅ ߚଷ௜ܱܰܨ ௜ܶǡ௧ିଵ ൅ߚସ௜ܶܫܰܥ௜ǡ௧ିଵ ൅ ߝ௜ǡ௧        (16) 
 
All the diagnostics performed approximately well for Model 9 while it explains the 96.15 percent of response. 
Akaike information criterion is also on the 9th models’ side. Durbin-Watson statistics shows again no autocorrelation 
problem.  
 
Table 7. Model 9 Regression Results with Model 5 
Model R-squared 
Adjusted R-
squared F-statistic 
Prob 
(F-statistic) 
Akaike info 
criterion 
Schwarz 
criterion 
Hannan-
Quinn criter. 
Durbin-
Watson stat 
5 0.961551 0.955707 164.5296 0.0000 24.55588 25.16578 24.79132 1.946904 
9 0.961548 0.955774 166.5313 0.0000 24.55319 25.15674 24.78618 1.948555 
 
 
Quantitative representation of Model 9 is give below for tourists from Germany. This model is the best choice of 
all the investigated ones in this study except for the rule of parsimony. Model 9 differs from the Model 5 with the 
lack of SC term. 
 
TNCGE = -537742.296421 - 33156.518349 + 1.66402751258*NOFTGE + 0.523392931679*NOFTGE(-1) -   
3.93372127635e-07*NOFTGE2 - 0.44877634927*TNCGE(-1)                                                                     (17) 
 
Now for the parsimony, Model 10 and 11 is given below with the Structural change on both the constant term and 
coefficient of variable NOFT. 
 
 
 Model 10:    ܶܫܰܥ௜ǡ௧ ൌ ߤ௜ ൅ ߚଵܱܰܨ ௜ܶǡ௧ ൅ ߚଶܱܰܨ ௜ܶǡ௧ଶ ൅ߚଷܱܰܨ ௜ܶǡ௧ିଵ ൅ߚସܱܰܨ ௜ܶǡ௧ିସ 
               ൅ߚହܶܫܰܥ௜ǡ௧ିଵ ൅ ߝ௜ǡ௧                                                                                                                    (18) 
 
 Model 11:    ܶܫܰܥ௜ǡ௧ ൌ ߤ௜ ൅ ߚଵܱܰܨ ௜ܶǡ௧ ൅ ߚଶܱܰܨ ௜ܶǡ௧ଶ ൅ߚଷܱܰܨ ௜ܶǡ௧ିଵ 
                  ൅ߚସܱܰܨ ௜ܶǡ௧ିସ ൅ ߚହܶܫܰܥ௜ǡ௧ିଵ ൅ ߚ଺ܵܥ ൅ ߚ଻ሺܵܥ כ ܱܰܨ ௜ܶǡ௧ ሻ ൅ ߝ௜ǡ௧                                    (19) 
 
Actually Model 11 can be given with a more clear form. If SC=1 Model 11 takes the form below. Therefore this 
model investigates the structural break for both the constant and the coefficient of NOFT. 
 
 Model 11:    ܶܫܰܥ௜ǡ௧ ൌ ሺߤ௜൅ߚ଺ሻ ൅ሺߚଵ ൅ ߚ଻ሻܱܰܨ ௜ܶǡ௧ ൅ ߚଶܱܰܨ ௜ܶǡ௧ଶ 
                  ൅ߚଷܱܰܨ ௜ܶǡ௧ିଵ ൅ߚସܱܰܨ ௜ܶǡ௧ିସ ൅ ߚହܶܫܰܥ௜ǡ௧ିଵ ൅ ߝ௜ǡ௧                                                           (20) 
 
Table 8. Model 10 and 11 Regression Results  
Model R-squared F-statistic 
Prob 
(F-statistic) 
Akaike info 
criterion 
Schwarz 
criterion 
Hannan-
Quinn criter. 
Durbin-
Watson stat 
10 0.930092 370.214 0.0000 24.97632 25.13891 25.03932 2.098655 
11 0.932082 350.2269 0.0000 24.95347 25.12961 25.02172 2.105690 
 
Both of the last two models have better information criteria than Model 8. Durbin-Watson is not so god as Model 
11 but there is no much difference. Model 11 explains a bit more of the variance.  
 
Table 9. Model 11 Coefficients  
Coefficient Std. Error t-Statistic P 
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ߤ  7433.00 7206.929 1.031368 0.3028 
ߚଵ 0.432077 0.05558 7.77402 0.0000 
ߚଶ 0.000000187 2.43E-08 7.694442 0.0000 
ߚହ 0.342149 0.038002 9.003417 0.0000 
ߚଷ -0.226199 0.031992 -7.070579 0.0000 
ߚସ 0.118321 0.047854 2.472555 0.0137 
ߚ଺ 25316.52 7437.61 3.403852 0.0007 
ߚ଻ -0.079921 0.01876 -4.260204 0.0000 
 
All in all Model 11 is the best one amongst all the studied models in this paper. Model has better diagnostics and 
less residual some of squares. Information criteria also support the Model 11. Model is also consistent with 
expectations on seasonal effects and structural change.  More explicit form of Model 11 is given below for 
Germany. 
 
TNCGE = 5895.96122095 + 7432.99910697 + 0.432076843528*NOFTGE + 1.86614169947e-07*NOFTGE2  
+ 0.342148847699*TNCGE(-1) - 0.226199352033*NOFTGE(-1) + 0.118321280451*NOFTGE(-4) + 
25316.523166*SC - 0.0799211473677*SC*NOFTGE                                                                                                                             (21) 
 
 
Ɋ can be seen on Table 9 but this is the global constant of the model. Since we estimated a fixed effect model for 
a specific cross section  Ɋ ൅ Ɋ୧ represents the cross section specific constant. In the explicit form above constant 
for Germany is 5895.96122095 + 7432.99910697 and 25316.523166 is added for structural change.  
 
4. Conclusion 
Today tourism became an important contributor to many economies. Therefore authorities pay much more 
attention to sector. İn this paper tourism income has been analyzed and found a model for forecasting under some 
assumptions such as authorities have a plan and wants to get a forecast for tourism income with the given tourist 
number. Quarterly data is analyzed for the years 2006 to 2015. Nationalities of the departing visitors are used as 
cross sections.  
 
Turkey has gained revenue of 188.46 billion dollars over tourism activities in the period starting from 2006:1 to 
2015:3 according to TURKSTAT data. Exactly in 2014 turkey has welcomed 41.42 million tourists and gained 
34.31 billion dollars. This is an average of 828 dollar expenditure per tourist. 
 
We have selected 20 countries for the analyses. Tourism income for selected countries accounts for more than 70 
percent of total tourism income of Turkey by countries. Selected countries are Germany, Russia, England, Iran, 
Netherland, France, USA, Bulgaria, Belgium, Italy, Austria, Georgia, Sweden, Ukraine, Azerbaijan, Syria, Greece, 
Switzerland, Denmark and Spain. From now on all the illustrations is dialed with this subset. In the descending list 
of countries by tourism revenue, Germany is in the first place with 31.9 billion dollars. Russia and England is on the 
second and third queue with 16.9 and 14.7 billion dollars. Starting from 2006 to 2015:3 for the selected countries 
average yearly expenditure of countries’ citizens is 287.69 million dollars. For the sample maximum expenditure for 
a country in a year is 1.43 billion dollars while the minimum is 41.6 million dollars. Panel Unit Root tests showed 
there is not a problem for the 5 percent significance level. Fixed effects regression model was found the appropriate 
approach of regression analyzes.  
 
According to the panel data regression analysis, Lagged values of both dependent and independent variables were 
found significant. For the parsimony with Model 8, seasonal effects were found to be significant in 10 percent level. 
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However no sign was found for structural change. For Model 10 better diagnostics have been found. Therefore 
structural change is investigated on Model 10. In the end, Model 11 has been estimated and structural change has 
been found significant on both the constant term and the coefficient of the NOFT (number of tourists) variable.  
Deeper analyze of seasonal terms showed that with Model 11 fourth lags of NOFT is significant for 5 percent level.    
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